INTRODUCTION
At 0500 MST, July 9, 1953, a subsidiary cone on the south flank of Mt. Spurr, about 80 miles west of Anchorage, Alaska, erupted a dark cloud of ash and vapor to a height of approximakely 70,000 feet [l]. Vaucouleurs [2] has suggested that the spread of the volcanic dust be investigated by use of the pyrheliometric data in widely separated areas. A preliminary study by one of us [3] utilized data from three stations in the United States and evidence was given of a decrease in radiation for the 6 -month period October 1953-March 1954. That investigation is described in greater detail here and is extended to Athens, Greece, Uccle, Belgium, and four stations in Japan.
DATA
The basic data at all stations are measurements of the intensity of the direct solar beam. At Lincoln, Nebr. and Blue Hill, Mass., the measurements are made with Eppley normal-incidence pyrheliometers. At Table  Mountain , Calif., th,e more precise Smithsonian silverdisk and modified Angstrom normal-incidence pyrheliometers are used. A silver-disk pyrheliometer is used frequently to check the Eppley instrument a t Blue Hill.
In Japan, silver-disk pyrheliometers constructed by the Japan Central Meteorological Observatory are used. A Kipp-Zonen pyrheliometer on a stand is used a t Athens, while a t Uccle two Linke-Feussner actinographs measure the solar radiation.
The average monthly values of the clear-sky radiation at a particular time of day or zenith distance were readily available a t all stations except Uccle [4, 5, 6, 71. The data for Uccle, kindly furnished us by Mr. R. Dogniaux, were the total amounts of radiation falling each half-hour regardless of sky condition. Values were extracted for those times when the percentage sunshine was 100. In order to determine the radiation at a particular airmass tbe times of observation were converted to airmass values. When this was done it became evident that more observations were available in the neighborhood of airmass 4.00 than at any other airmass value. On the large majority of days no observation was taken a t exactly airmass 4.00, but some were made a t higher airmass values and some at lower. A plot of log of radiation against airmass was made for each day. A smooth curve was drawn free-hand through these points and the value of radiation for airmass 4.00 was interpolated. It was apparent from the great variability within a single month that this procedure did not completely eliminate those days when high cirrus, smoke, haze, or fog affected the pyrheliometric measurements. Thus, monthlymeanscomputed from these values did not accurately estimate the clear-sky radiation. On the assumption that tbere should be at least one good observing day each month, the highest radiation value for the month was used as a measure of the monthly mean clear-sky radiation a t Uccle.
At each station monthly "averages" were secured. The the monthly radiation values for the period of record up through 1952, the weights being the number of observations in the month. An exception was made at Blue Hill.
There the instructions are that observations should be taken only when clouds do not interfere with the measurements. This is a somewhat subjective matter and undoubtedly introduces some fluctuations into the data. At Blue Hill, a new observer reported for duty near the end of 1951, and has taken observations there qince the beginning of 1952. He has chosen only the "clearest" skies, so that the "average" appropriate to his observations is apparently about 11 percent higher than the "average" for the period 1934-51. To adjust for this, the monthly radiation values after December 1951 were divided by 1.11 and these new values were used in all subsequent work. The "average" a t Blue Hill was then computed by the method used at the other stations.
The departures of the average monthly radiation from the monthly "averages" were computed and expressed as percentages of the "average"; these are hereafter called "D values." The results for the entire period of record are listed in _" " ."" 
T A B L E M O U N T
."" .
-. ------ _"". -. The results indicate that the D values at the three stations in the United States are usually independent but that there may be some slight interdependence between the stations in Japan. The United States stations are more than 1,000 miles from each other, whereas the distance between Japanese stations ranges from approximately 100 to 600 miles. Therefore, the D values a t the four Japanese stations were averaged to secure one value, which can be considered as an estimate of the amount of clear sky radiation over Japan. These averages are listed in table l and plotted in figure 1 .
Although no correlations were made involving Athens, Greece or Uccle, Belgium it appears reasonable to assume, especially in view of the low correlations in Because of the rather large variability of.the D values, 6-month running means were computed for all consecutive 6-month periods for which data are available. There is nothing especially significant about the choice of a 6-month period, it simply appeared to be a reasonable length to use to reduce the variability of the monthly D values. The 6-month running means for 1950 to 1954 are shown in figure  2 ; the points are plotted a t the fourth month of the 6-month period. The dashed portions of the curves cover periods when less than six consecutive months of data were available. In these cases linear interpolation was used to estimate the values for the missing months and 6-month Table Mountain and Japan.) averages were then computed. Interpolated values and 6-month averages computed by using one or more interpolated values me excluded from the analysis to be described below. Figure 1 shows that the radiation a t the three stations in the United States was low after July 1953. All three stations were below "average" on August 1953 and continued so through March 1954. A study of table 1 shows that below "average" radiation for a period of eight months is rather unusual a t any one station. It is highly unlikely that the simultaneous occurrence of low radiation a t three independent stations for such a long period can be due to random fluctuations. Examination of the curves of the other stations plotted in figure 1 reveals no such readily apparent low radiation values although there is some tendency in that direction.
RESULTS
However, the smoothed values in figure 2 do show low radiation sometime after July 1953 a t all six places. The value plotted at January 1954, which is the mean for the period October 1953 through March 1954, appears to be low on all six curves. To test this, a comparison was made between this 6-month mean and means prior to July 1953. The results are shown in table 3. In the third column is listed the number of consecutive 6-month periods for which means were available prior to July 1953, while column four shows how many of these were equal to or lower thin the October 1953-March 1954 radiation. At Table Mountain there were 312 overlapping 6-month means in the period 1926 through June 1953. Two of these were lower than the October-March mean, while three were equal to it. At the other five places the October 1953-March 1954 radiation was less than that in any 6-month period prior to July 1953. Thus, at each of six relatively independent stations the radiation in the period October 1953-March 1954 was quite low. Using Fisher's method of combining probabilities it can be shown that the probability that sucb low radiation could have occurred simultaneously at six relatively independent stations simply by chance is less than one in ten thousand.
Comparison of the October 1953-March 1954 mean with 6-month means after July 1953 can be made by examination of figure 2 . The October 1953-March 1954 mean (plotted at January 1954) is lower than any 6-month mean after July 1953 on four of the six curves; at Table Mountain it The cause of the low radiation is speculative. Arakawa and Tsutsumi [8] also noted a decrease in radiation in Janan. Thev hmothesize that thermonuclear tests may unquestionably reduced solar radiation markedly on occasions in the past. The decreases in radiation following the Krakatoa (1883) and Katmai (1912) volcanic eruptions are well known and cannot be ascribed to nuclear bursts. The Mt. Spun eruption, although smaller than either of these, seems to be a more likely cause of the observed worldwide decrease in radiation after October 1953 than the thermonuclear experiments.
Whatever the cause, it is clear that there is strong evidence for a reduction in radiation in the period October 
